Influence of enzyme-substrate contacts located outside the EcoRI recognition site on cleavage of duplex oligodeoxyribonucleotide substrates by EcoRI endonuclease.
A complete understanding of the sequence-specific interaction between the EcoRI restriction endonuclease and its DNA substrate requires identification of all contacts between the enzyme and substrate, and evaluation of their significance. We have searched for possible contacts adjacent to the recognition site, GAATTC, by using a series of substrates with differing lengths of flanking sequence. Each substrate is a duplex of non-self-complementary oligodeoxyribonucleotides in which the recognition site is flanked by six base pairs on one side and from zero to three base pairs on the other. Steady-state kinetic values were determined for the cleavage of each strand of these duplexes. A series of substrates in which the length of flanking sequence was varied on both sides of the hexamer was also examined. The enzyme cleaved both strands of each of the substrates. Decreasing the flanking sequence to fewer than three base pairs on one side of the recognition site induced an asymmetry in the rates of cleavage of the two strands. The scissile bond nearest the shortening sequence was hydrolyzed with increasing rapidity as base pairs were successively removed. Taken together, the KM and kcat values obtained may be interpreted to indicate the relative importance of several likely enzyme-substrate contacts located outside the canonical hexameric recognition site.